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PART |. DECLARATI ON
1.0 SITE NAME AND LOCATI ON

McCol | Superfund Site
2650 Rosecrans Avenue
Fullerton, California 92633

2.0 STATEMENT CF BASI S AND PURPCSE

This Record of Decision (ROD) presents the selected renmedial action for the MColl Superfund
sitein Fullerton, California. The RODis presented in two volunmes. Volune one contains the
Decl aration, the Decision Summary, and appendi ces. Volune two contains the Responsiveness
Summary and appendi ces.

Thi s docurment was devel oped in accordance with the Conprehensive Environmental Response
Conpensation, and Liability Act of 1980 (CERCLA) as anended by the Superfund Arendnents and
Reaut hori zation Act of 1986 (SARA), 42 U S. C. Section 9601 et seq., and, to the extent
practicable, in accordance with the National G| and Hazardous Substances Pol |l uti on Conti ngency
Plan, 40 CF. R Section 300 et seq., ("NCP'). The admnistrative record index identifies the
docunents upon which the selection of the renedial action is based.

3.0 ASSESSMENT CF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

4.0 DESCRI PTION OF THE SELECTED REMEDY

This ROD selects a renedy for the source soils operable unit, addressing the waste and the
contam nated surrounding soils. QGoundwater issues will be addressed in a | ater operable unit
RCD.

Based upon consideration of the requirenents of CERCLA the detailed analysis of the
alternatives using the nine criteria, and public coments, EPA after consultation with the
California Departnent of Toxic Substances Control (DTSC), has determ ned that Soft Materia
Solidification is the nost appropriate remedy for the McColl Superfund Site. Due to technica
uncertainties that cannot be resolved until field inplenentation, EPA has included a contingency
to the selected renedy. Therefore, EPA believes that Soft Mterial Solidification with a

conti ngency of RCRA-equivalent closure is the nost appropriate renedy. This renmedy will treat
the principal threats at the Site such as benzene, sulfur dioxide, and arsenic. It wll
mnimze the seeping material and will treat the acidic soft material by elimnating its
corrosive characteristic

4.1 Conponents of the Sel ected Renedy

The selected renmedy will involve solidification of all soft material in each sunp above the
char/soft material interface. The remedy consists of the foll owi ng conponents

. Excavati on and decontam nation of shallow netallic sprinkler pipes in the Los
Coyotes area, followed by off-site transportation and di sposal

. Characterization of each sunp using field nmethods such as cone penetroneters,
correlated with subsurface borings, to deternmine the top of the char |layer in each
sunp.

. Install ation of subsurface slurry cut-off walls around the Upper Ranparts sunps, and

a separate slurry cut-off wall around the Lower Ranmparts and the Los Coyotes sunps
(see Figure 6, Part I1).

. Sl ope stability inprovenents are to be determ ned during design in unstable slope
areas (see Figure 7, Part 11).



. In-situ solidification of the soil, drilling nud, tar wastes, and contam nated soils
above the char layer. The proposed plan presented a conceptual approach of using
two 5-foot dianeter augers for the solidification. However, the final decision on
the equi prent size will be determ ned during design

. The site will be graded (to contour the site, and to allow novenent of waste away
from honmes) and a RCRA cover system including a pernmanent gas collection and
treatnent system wll be placed over the solidified sunps.

. Long-term operati on and mai ntenance i ncludes installation of groundwater and vadose
nmonitoring wells, nmonitoring of the groundwater, and a gas collection system

. Site security and routine site nai ntenance.

In selecting Soft Material Solidification, EPA intends to treat by solidification all of the
material in each sunp above the char/soft material interface.

The project inplenentation cost for this alternative is $46,073,000 (1990 dollars). The annua
operation and nai ntenance costs are $828,000. The net present value (1994 dollars) for capita
cost and operation and nami ntenance cost for the 30 year design in $78,620,000. |nplenentation
of this remedy is expected to take approximately 4.7 years, of which approximately 2.8 years is
utilized for actual in-situ solidification activities

4.2 Contingent Renedy

Soft Material Solidification will be applied first to one sunp. |f EPA determnes that Soft
Material Solidification is technically inplenentable, it will be inplenented on the remaining 11
sunps. | n deciding whether Soft Material Solidification is technically inplenmentable, EPA will
consider at a minimum ei ght perfornmance criteria.

At the conclusion of the one sunp test, EPA will consider whether the results of the one sunp
test, when extrapolated to site-wide inplenentati on, deviate excessively, both individually and
collectively, fromthe expected results set forth in these eight criteria. EPA wll evaluate
the extent of deviation fromthese criteria and determine if Soft Material Solidification
continues to be the nost appropriate renedy for the site

Al though EPA is confident that Soft Material Solidification will be successful at the MColl
site, there is inherent uncertainty whenever a renedy involves the inplenentation of a proven
treatnent technology in an innovative manner. Therefore, EPA has decided to include
RCRA- equi val ent closure as a contingent renedy in the event EPA determnes that Soft Mterial
Solidification is not technically inplenentable as di scussed above.

If RCRA-equival ent closure is chosen it would consist of the followi ng: constructing a

mul tilayer cap over the untreated sunps with a gas collection and treatnent systemto prevent
infiltration of water and rel ease of hazardous air emi ssions; building subsurface slurry walls
around the sunps to prevent migration of water into the waste and outward m gration of

contami nants; stabilizing steep slopes on the site with retaining walls; and conducting
groundwat er nmonitoring. Operation and nai ntenance will be necessary in perpetuity at the site
whi ch include site security and routine site maintenance

The project inplenentation cost for the contingency renedy is $14, 737,000 (1990 dollars). The
annual operation and nmai ntenance costs are estinmated at $828,000. The net present value (1994
dollars) for capital cost and operation and nai ntenance cost for 30 year design is $36, 722, 000
I mpl erentation of this remedy is expected to take approxinmately 2.2 years, of which
approximately 1.3 years is utilized for actual field activities.

5.0 STATUTCRY DETERM NATI ONS

The sel ected renedy, including the contingent remedy, is protective of human health and the
environnent, conplies with Federal and state requirenents that are |legally applicable or

rel evant and appropriate to the renedial action, and is cost-effective. This renedy utilizes
permanent solutions and alternative treatment technol ogies to the maxi numextent practicable and
satisfies the statutory preference for renedies that enploy treatnment that reduces toxicity,



nmobility, or volune as a principle elenment. Because this remedy will result in hazardous
subst ances renai ni ng on-site above health-based levels, a revieww Il be conducted within five
years after commencenent of renedial action to ensure that the renedy continues to provide
adequat e protection of human health and the environnent.

PART I'l. DEC SI ON SUMVARY
1.0 SITE NAME, LOCATI ON AND DESCRI PTI ON

The McCol |l Superfund site is a former refinery waste disposal site located in the Gty of
Ful l erton, Orange County, California (see Figure 1). The site surface and forner site

devel opnent features divide the site into three general areas. The Ranparts area is a terraced
section, sloping toward the south, located in the northeast portion of the site. The Los
Coyotes area i s southwest of the Ranparts area in the southeast section of the site. The
Ramparts and Los Coyotes areas contain waste disposal pits called sunps. These areas are now
covered with sparse grasses and other |ow growi ng vegetation. The third area, a staging and
parking area | ocated at the northwestern section of the site, was developed in 1983 in

antici pation of waste excavation renediation activities. These areas are presented in Figure 2

2.0 SITE H STORY

From 1942 t hrough 1946, approxi mately 72,600 cubic yards of waste sludge was di sposed of into
the 12 Ranparts and Los Coyotes sunps at the McColl site. The Ranparts area contains six sunps,
referred to as sunps R-1 through R 6. The Los Coyotes area al so contains six sunps, referred to
as sunps L-1 through L-6. 1In an attenpt to nmitigate site odors during the 1950s and early
1960s, three sunmps (R-1, R2, and R4) in the Ranparts area were covered with drilling nud.
Arseni c-contai ning waste of an unknown date and origin was | ater disposed of into Ranparts sunp
R-1. Additional soil cover was placed over the sunps in the Ranparts area in Septenber 1983.
The Los Coyotes sunps were covered with natural fill materials during the construction of the
Los Coyotes Country Club golf course in the late 1950s. As a result, all of the sunps at MColl
are now covered by one to five feet of overburden

Previ ous renmedi al investigations conpleted by DISC and EPA provi ded characterizati on of the
types and | ocation of wastes at the McColl site. In general, the four types of naterial (char
tar, drilling nud, and soil) are contained within the sunps and occur as distinct types of waste
that are sonewhat segregated by depth, although not as discrete strata. The |argest waste
fraction consists of a char waste nmaterial that occurs mainly in the bottomlayer of all sunps.

The char has been described as a coal like naterial in various drilling logs. The upper portion
of the sunps is conprised of soil or a conbination of soil and drilling nud. The tar is
believed to be dispersed as pockets within the soil cover, drilling nmud and char nateri al

However, the exact location and disposition of tar within the sunps i s unknown. Because the tar
is soft and nobile, it appears at approximately 50 surface |locations at the site as seeps (see
Fi gure 3).

3.0 ENFORCEMENT HI STCRY

EPA has identified several potentially responsible parties (PRPs) for the MColl site. As

di scussed below, EPA is currently in litigation with four national oil conpany PRPs (Shell Gl
Conpany; Union G| Conpany of California; Atlantic R chfield Conpany; and Texaco, Inc.) and a
site | andowner PRP, MAuley LCX Corporation. EPA has interacted with other PRPs fromtine to

tine, including Phillips Petroleum Several PRPs have been involved in the McCollsite since the
early 1980s, when they participated in site investigatory work. Over the | ast several years, the
four oil conpanies plus Phillips Petroleumhave referred to thenselves collectively as the

McColl Site G oup.

Enforcenent activities began in 1983 when EPA sent general notice letters to a group of PRPs
including several oil conpanies. In July 1984, after EPA issued a ROD sel ecting an excavation
and redi sposal renedy, EPA issued orders to several PRPs pursuant to CERCLA Section 106
directing inplenentati on of the renedy. The respondents nanmed in the orders refused to conply
and sued EPA in federal district court. |In early 1990, EPA issued special notice letters to the
five oil conpanies and the | andowner MAul ey, followed by Section 106 orders, relating to



groundwat er investigatory work. These parties again refused to conply with the orders

In February 1991, the United States and the State of California filed suit in a federal district
court against Shell Q1 Conpany, Union Q1| Conpany of California; Atlantic R chfield Conpany;
Texaco, Inc.; and MAul ey LCX Corporation pursuant to Section 107 of CERCLA. The governnents
are seeking to recover all costs already incurred in connection with the site and are seeking a
decl aration that the defendants are liable for the cleanup. The court has ruled that the

| andowner McAul ey LCX Corporation is |iable under CERCLA for costs and for cleanup. EPAis
seeking a simlar early ruling against the oil conpany def endants based on cl ear evidence that
they arranged for the disposal of the waste at the site

4.0 PAST | NVESTI GATI ONS AND CLEANUP PROPCSALS

In 1984, EPA signed a ROD sel ecting excavation and off-site disposal of the wastes at the MCol
site. 1In 1985, a California State Superior Court enjoined the predecessor of DISC from

i npl enenting the excavation renedy, finding the state had failed to conply with the California
Environnental Quality Act (CEQY, w thout performing an Environmental |npact Report (EIR

Congress anended the Superfund |law in 1986, and EPA undertook a reeval uation of renedia
alternatives. The reevaluation included extensive work on an excavation and thermal destruction
alternative. In 1989 EPA issued an updated feasibility study (the SROY), and a Proposed Pl an
identifying thernal destruction as the preferred renmedy. EPA provided a public comment period
on the Proposed Plan. In 1989 and 1990, EPA al so conducted off-site thernal destruction tests
and an on-site excavation denonstration

Based on the information fromthe treatability studies and the public comrents recei ved, EPA
decided to re-evaluate the renmedial alternatives. The result of this assessment was the SROA |1,
The SROA || re-eval uated RCRA equival ent closure, RCRA-equival ent containment, and thernal
destruction fromthe 1989 SROA and eval uated several new alternatives involving full or partia
solidification of waste materials, including a proposal by the MColl Site G oup.

In August 1992, EPA issued a Proposed Plan expressing its preference for the Soft Materia
Solidification alternative with a contingency for RCRA-equival ent closure. A public commrent
period was held from August 31 to Septenber 29, 1992 on the SROA Il and EPA's Proposed Pl an
The McColl Site Group requested and received an extension to the comrent period until Cctober
29, 1992. A public neeting was held on Septenber 17, 1992 to answer questions and accept fornal
public coments.

5.0 H GHLIGHTS OF COWUN TY PARTI CI PATI ON

The remedy sel ection process has fulfilled the public participation requirenents of CERCLA
Sections 113 and 117. Comunity nenbers have been involved with the MColl site since the

begi nning of the investigation. The site initially was brought to the attention of the

regul atory agencies as a result of odor and health conplaints received fromresi dents begi nning
in July 1978. Comunity concern increased gradually through 1980. The efforts of the Canpaign
for Econonic Denocracy (CED), a statew de consuner and environnental organization, and a speech
given to residents by Louis G bbs, president of the Love Canal Honmeowners Associ ation, focused
nmedia attention on the site and hei ghtened community awareness about MColl.

Due to the increasing comrunity concerns, DTSC organi zed a public hearing in the fall of 1980
Peter \Winer, the Governor's special assistant on Toxi ¢ Substances Control, chaired the hearing
A panel of state agency representatives also participated. Jane Fonda, of CED, spoke to the
community residents and the nmedia follow ng the hearing

I ndi vi dual menbers of the community continued to be involved in discussions and deci sions
related to the site through 1984, when EPA and DTSC announced that the site woul d be renedi ated
usi ng the excavation and redi sposal alternative. Comunity comments received at the first public
hearing indicated strong community support for this decision

Fol l owi ng the state court injunction blocking the state frominplenenting the renedy, some
communi ty nmenbers expressed increasing frustration at delays in the clean-up process. This
frustration led to the formation of the McColl Action Goup. This neighborhood conmittee
participated actively in decisions related to the site from 1985 through 1991. EPA and DTSC



often were invited to make presentations to the group. The group di sbanded in 1991.

Anot her comunity group was fornmed in 1991, the Fullerton HIlls Comunity Association. This
group has had input into site-related decisions since its formation.

El ected officials al so have expressed interest in the site, nost notably forner Congressnan
WIIliam Danneneyer. Al elected officials in the area are on the mailing list for the site, and
receive infornation related to site activities.

Starting in 1986, EPA and DTSC have hel d regul ar neetings as part of the Interagency Conmttee.
The committee is conprised of the followi ng agencies: U S. Environnmental Protection Agency,
State of California Departnent of Toxic Substances Control, Gty of Fullerton, South Coast Air
Qual ity Managenent District, Cty of Buena Park, Orange County Environmental Health, and
California Regional Water Quality Control Board, California Departnment of Health Services'
Drinki ng Water Branch, and California Environnental Protection Agency's O fice of Environnental
Heal th Hazard Assessnent. The elected officials include the 39th Congressional D strict
(fornerly held by Representative Danneneyer and currently held by Representative Edward Royce).

Community participation has continued to be inportant in the decision-making process over the

| ast several years. During the public coment period and public hearing to receive comments on
the proposed thernmal destruction plan of February 1989, community nenbers wote nore than 140
letters and nade nore than 100 oral comments.

Far fewer comments were received fromthe public during the 1992 comment period conpared to the
comrent period on the proposed thernal destruction plan in 1989. The nost recent public coments
indicate that community opinion on the Proposed Plan varied widely. Sone commenters supported
EPA' s proposed plan. Sone residents continued supporting a total cleanup of MColl waste, and
others supported the McColl Site Goup's proposal for selective treatnent of the waste. In
general, residents are frustrated at a perceived |lack of action at the site, and are in favor of
noving forward with any plan they believe will mnimze risk to the community, and can be
inplenented in a reasonabl e anount of tinme at a reasonabl e cost.

Throughout the renedi al process, EPA and DTSC have continued to conduct a variety of comunity
relations activities. Activities have included frequent public neetings, small group neetings,
regular mailings to comunity nenbers, a toll-free information line, an on-site open house, and
regul ar contact with the nedia to provide information.

EPA has taken comunity concerns into account in its decision naking for the remedy. In order
to avoid future frustration caused by project delays, EPA has proposed a contingency of

RCRA- equi val ent closure if the selected renedy (Soft Material Solidification) is not technically
i npl enentabl e. The use of a contingency ROD will help avoid further delays in the cleanup
process by elimnating the need to select another renedy if the selected remedy (Soft Material
Solidification) cannot be fully inplenented. EPA believes the selected renedy protects human
health and the environnment, will be conpleted in a reasonable anmount of time with lowrisk to
the community, and is cost effective.

EPA will continue to work closely with DTSC and the comunity throughout the entire renediation
process to keep residents informed of progress at the site. EPA and DTSC will nonitor community
interests and concerns, and will conduct comunity relations activities as needed to address

t hose concerns.

For nore detailed infornmati on on comunity participation, see the McColl Comunity Rel ations
Pl an, dated May 1992.

6.0 SCOPE AND ROLE OF CPERABLE UNI'T

As with many Superfund sites, the problens at the McColl site are conplex. As a result, EPA has
organi zed the work into two operable units (QOJs). These are:

. QU One: Waste and contam nated soil

. QU Two: Contanination in the groundwater



The first QU, the subject of this ROD, addresses the waste and contam nation of the surroundi ng
soi | s.

EPA is currently in the Renedial Investigation/Feasibility Study (RI/FS) stage of QU Two. The
ROD regarding QU Two i s schedul ed to be signed in QOctober 1995

7.0 SUWARY COF SI TE CHARACTERI STI CS

As shown in Figure 2, there are 12 sunps containing waste at the site. The Ranparts area
contains six sunps and the Los Coyotes area contains six sunps. Table 1 shows the estinmated sunp
depths and vol une of waste for each sunp.

Figure 4 is a conceptual picture of a typical sunp at the site, showi ng the soft material on the
upper portion of the sunp, followed by the char layer and finally contam nated soil

Tables 2 and 3 show the average concentrations for waste-only sanples and for waste and
contam nated soil for selected organic and inorgani c conpounds of concern

In general, the material contained within the sunps occurs as distinct types of waste that are
sonewhat segregated by depth, although not as discrete strata. The | argest waste fraction
consists of a hard organic waste material (char) that occurs nmainly in the bottomlayer of al
sunps. The char has been described as a coal-like naterial in various drilling |logs. The upper
portion of the sunps is conprised of soil or a conbination of soil and drilling nmud. Tar wastes
(tar) are also located in the sunps; however, the |l ocation and disposition of tar within the
sunps i s unknown. The area between the surface and the top of the continuous |ayer of char

mat eri al has been designated by EPA as the "soft material layer" of the sunps.

Seepi ng of the tar waste has been observed in approximately 50 | ocati ons on seven of the sunps
(see Figure 3). The tar waste is geotechnically unstable. It is acidic (pH consistently |ess
than 2), contains a high concentration of |eachable sulfate, and has a total organic carbon
content of up to 61 percent. Wien exposed to the atnosphere, it emts gases including sulfur

di oxi de, benzene, and tetrahydrothi ophene (an organi c sul fur conpound).

Drilling nud covers wastes in Lower Ranparts sunps R-1, R2, and R4. The drilling nud is
simlar to a soft clay with a high nmoisture content. It is chemcally characterized by a
neutral to slightly alkaline pH (68), high | eachable sulfate content, and a total organic carbon
content of 34 percent.

The nmajority of char waste has been identified at the bottomlayers of the sunps.

Characteristics of this waste are a hard black, coal-like texture and a fine granul ar
consi stency when crushed. It is acidic (pHless than 2), contains elevated | evels of organic
and sul fur conpounds, has a total organic carbon content of 40 percent and rel eases, |like the

tar waste, sulfur dioxide and volatile organi c conpounds such as benzene when exposed to the
at nospher e.

Arseni c-contai ning waste has been identified in alimted area within the upper one to five feet

of Ranparts sunp R-1. This zone represents the interface between the drilling nmud and the soi
cover. Arsenic concentrations ranging from40 to 5,000 ng/kg are found in the drilling nud and
soil in this zone.

Contami nated on-site soils include the underlying soil nmaterial in contact with waste, the
overburden, and the m xed soil and waste. The mi xed wastes can appear as black liquid or

coal -like materials, white powder, or dry black to brown powder within the soil matrix. Table 4
presents general physical and chenical descriptions of the characteristic wastes at MCol |.

8.0 SUWARY COF SITE RI SKS

The baseline risk assessnent provides the basis for taking action and indi cates the exposure

pat hways that need to be addressed by the renedial action. It serves as the baseline indicating
what risks could exist if no action were taken at the site. This section of the ROD reports the

results of the baseline risk assessnent conducted for the site

The particular chemcals of concern identified in the risk assessnent are listed in Table 5.



The Baseline Public Health Eval uation, dated May 1992, and the addendum dated July 1992
provi des nore detailed infornmation

The exposure pat hways of concern evaluated for potential health risks are: 1) inhalation of
vol atil e organi ¢ conpounds (VOCs) emtted fromthe waste sunps, 2) inhalation of fugitive dust
and i norgani ¢ conpounds generated by wi nd erosion, 3) incidental ingestion of contam nated soil
4) ingestion of contani nated garden vegetables, and 5) dermal contact with contam nated soil

Below is a brief discussion of the health effects for prinmary chemcals of concern. For a
conpl ete discussion of health effects related to all chem cals of concern see the Baseline
Public Health Eval uation, dated May 1992, and the addendum dated July 1992

Benzene and sul fur dioxide are the prinmary chenicals of concern. The possible toxic effects of
benzene in humans foll owi ng exposure by inhalation include | eukem a, central nervous system
effects, hematol ogi cal effects, and i mune system depression. Chronic exposure to benzene
vapors can produce reduced | eukocyte, platelet, and red blood cell counts. Benzene is a known
human carcinogen. In humans, acute exposure to high concentrati ons of benzene vapors has been
associ ated with dizzi ness, nausea, vomting, headache, drowsiness, narcosis, coma, and death.
Sul fur dioxide is a colorless gas with a strong odor, which is emtted fromthe conbustion of
sul fur-containing fossil fuels, such as coal and oil, as well as nmany other sources. Sul fur

di oxide is readily absorbed upon contact with the noist surfaces of the nose and upper
respiratory passages. Once inhaled, sulfur dioxide is absorbed into the secretions |lining the
respiratory passages, then nost of the sulfur dioxide is then transferred into the systemc
circulation. The major toxic effects of sul fur dioxide

inhal ation occur in the respiratory tract. Qher information shows increased airway resistance
or other bronchoconstrictive effects associated with sul fur dioxide. For nore detailed
information on the toxic effects of these and other contam nants associated with this site, see
the Public Health Eval uation of Remedial Alternatives (PHERA), dated May 1992 and the addendum
dated July 1992 and August 1992

Arsenic, although not a primary chemcal of concern, is a significant contam nant found at the
McColl site. Arsenic is a known human carci nogen. The acute effects of arsenic are
gastrointestinal effects, henolysis, and neuropathy. Respiratory irritation nmay occur follow ng
contact with arsenic. The chronic effects can produce toxic effects on both the peripheral and
central nervous systens, keratosis, hyperpignentation, precancerous dernal |esions, and

cardi ovascul ar damage

8.1 Toxicity Assessnent Infornation

Eval uation of health risks froma chemical or mxture of chemicals is based on the concentration
of the chemcal to which an individual is exposed and on the duration and frequency of exposure
The chronic daily intake (CDI) is the estinate of daily exposure to a chemcal resulting from
all conplete or potentially conplete exposure pathways to a receptor averaged over an extended
period of time. Calculation of the CD considers the concentration of the chemcal at the
exposure point, the exposure frequency, the exposure duration, and the physical characteristics
of the receptor. The total CD for a potential receptor is the sumof the CDs for each

chem cal of concern. For detailed calculations see the Baseline Public Health Eval uation, dated
May 1992, and the addendum dated July 1992

Table 6 shows a matri x of potential exposure routes quantitatively eval uated.

Tabl e 7 shows a summary of conpl ete exposure pathways eval uated for each receptor. (Child
resident, adult resident, and Country C ub worker.)

The followi ng describes the CDI factor for each chemical w thin each rel evant exposure pat hway
for a given population at risk and assunptions under which the CDI was cal culated. The
assunptions used to cal cul ate these nunbers are located in Appendi x A

8.1.1 Inhalation of VCCs

Tables 8 and 9 show a summary of carcinogeni c and noncarcinogenic CDIs for the potentia
receptors for the inhalation of VOCs exposure pathway.



8.1.2 Inhalation of Fugitive Dusts

Tables 10 and 11 show a summary of carci nogeni ¢ and noncarci nogenic CDi's for the potentia
receptors for inhalation of fugitive dust exposure pathway.

The assunptions used to cal cul ate these nunbers are the sane as those used for inhalation of
VCCs.

8.1.3 Ingestion of Contam nated Honegrown Vegetabl es

Tables 12 and 13 show a summary car ci nogeni ¢ and noncarcinogenic CDIs for the potentia
receptors of contam nated homegrown vegetation

The assunptions used to cal cul ate these nunbers are located in Appendi x A
8.1.4 Ingestion of Contam nated Soi

Tabl es 14 and 15 show the sunmmary of carci nogeni ¢ and noncarcinogenic CDIs for the potentia
receptors for ingestion of contam nated soil

The assunptions used to cal cul ate these nunbers are essentially the sane as those used to
cal cul ate the ingestion of contam nated hormegrown veget abl es.

8.1.5 Dermal Contact with Contam nated Soil

Tables 16 and 17 show the summary of carci nogeni ¢ and noncarcinogenic CDIs for the potentia
receptors for dermal contact with contam nated soil

The residential and recreation receptors nay al so be exposed to chemicals via direct soil
contact with the skin. As with other exposure pathways, exposure to soil contam nants via
dermal contact is a function of exposure frequency and exposure duration. However, dernal
absorption of chemcals is also a function of the amount of exposed body surface area. The
exposure factors for the dermal pathways are the sanme as those descri bed above for the

i nhal ati on pat hways. Exposure to soil via dermal contact is also a function of severa
paraneters unique to this pathway. They include the anobunt of skin exposed to soil, the anount
of soil adhered to skin, and the proportional absorption of chenicals through the skin

The assunptions used to cal cul ate these nunbers are located in Appendi x A
8.2 Risk Characterization

Potential carcinogenic risks at Superfund sites are generally evaluated by EPAin relation to an
acceptabl e risk range of 10[-4] to 10[-6] established in the National Contingency Plan. R sks
bel ow this range are consi dered acceptabl e. Ri sks above this range are consi dered unaccept abl e
and renediation is usually required. Wthin the risk range (10[-4] to 10[-6]) the Agency has
the discretion to take action depending on site specific conditions.

A summary of total carcinogenic risks due to multipathway exposure is shown in Table 18. The
risks range from 3x10[-8] to 5x10[-4].

Noncar ci nogeni ¢ risks are described as a Hazard Index (H), a unitless value. The H is a
neasure of the potential for cumul ati ve noncarci nogenic health effects and is the ratio of the
exposure concentration or dose to the reference concentration (RFC) or reference dose (RRD). An
H greater than 1.0 indicates that there is a potential for a noncarcinogenic health effect

to occur as a result of exposure to chemicals released fromthe site.

A summary of total noncarcinogenic risks due to nultipathway exposure is shown in Table 19. The
H nunbers range fromless than 0.1 to 1.8.

There are certain aspects of the risk assessnent that have likely resulted in an underestination
of potential risks for the MColl site. Airborne chemical concentrations resulting fromsulfur
di oxi de and VOCs fromthe McColl site were estimated without consideration of the probable
contribution of em ssions fromactive seeps. The potential inpact of seep em ssions could not



be evaluated quantitatively because of insufficient data on the chem cal conposition of the
seeps and uncertainty related to the size and nunber of seeps that would occur at the site under
basel i ne conditions. Therefore, potential risks and hazards associated with inhalation of sulfur
di oxi de and VOCs are likely to be underestinated

The potential noncarcinogenic effects of inhalation of fugitive dusts could not be eval uated
quantitatively because of the lack of toxicity criteria for inhalation exposure to the chenicals
of potential concern in surface soil.

Exposure to surface contam nation, including exposure to the waste, is likely to be
underestimated for the follow ng reasons: 1) exposure to seeps via dernal contact and/or
incidental ingestion could not be evaluated quantitatively, and 2) the surface soil database is
limted and may not represent the entire site

Potenti al exposure to surface water runoff could not be eval uated quantitatively because surface
runof f data representing current site conditions were not avail abl e.

Al so, there are no EPA verified RfDs for sulfur dioxi de and benzene. Therefore, EPA was not able
to estimate non-carcinogenic risks for these conpounds. However, if EPA verified RICs are

devel oped prior to inplenentation, their inpact to human health will be eval uated during design

EPA has nade the follow ng conclusions taking into account the uncertainties |listed above:

. O the chemcals initially identified as being of potential concern, three were
identified as being associated with potential risks: arsenic, sulfur dioxide, and
benzene

. The average and RVE total site carcinogenic risk estimates for all receptors, which

range between 3x10[-8] and 5x10[-4], are below or within the acceptable risk range.

. The potential carcinogenic risks to residents |living adjacent to the McColl site as
a result of inhalation of organic vapors, ranging between 2 x 10[-6] and 2 x 10[-5],
are within the acceptable risk range. The concentrations of VOCs at the fenceline
| ocations were based on fate and transport nodeling without consideration of the
contri bution of active seeps.

. For exposure to noncarcinogenic chemcals other than sul fur dioxide, the estinated
total site noncarcinogenic H's for the child resident and adult Country d ub worker
were | ess than 1.0.

. The estinmated average total site noncarcinogenic H's for exposure to chem cals other
than sul fur dioxide for the adult resident was below 1.0, and the RVE H was above
1.0. The elevated H for the RMVE case is associated with the dernmal contact and
incidental ingestion of on-site surface soil pathways

. Potential risks associated with inhalation of sulfur dioxide could not be assessed
quantitatively because of the lack of EPA-verified health criteria. The estimated
concentrations of sulfur dioxide on-site and at nearby receptor locations resulting
fromthe site were conpared to concentrations known to produce adverse effects in
hunans

. The estinmated concentrations on site and at the fenceline receptor |ocation were
greater than those known to produce adverse effects in hunmans, indicating that toxic
effects to the respiratory systens of people recreating on-site or |iving adjacent
to the site could result fromsul fur dioxide inhalation

8.3 Environnmental Risks

The Departrment of the Interior (DO) prepared a prelimnary natural resources survey in 1990, to
det ermi ne whet her any natural resources under the DO trusteeship woul d be affected by hazardous
substance rel eases at this site. The conclusions of this survey indicate that wildlife exposure
to contam nants fromthe pits is mininal, and it would be hard to denonstrate if wildlife were
contami nated or inpacted by wastes prior to capping. It was also determ ned that a danage



assessnent to quantify injuries and danages to resources held in trust by the DO is not needed
8.4 Determnation Regarding R sk

Based on the results of the BPHE and the concl usions summarized in this section, EPA has
determ ned that actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplenmenting the response action selected in this ROD, nmay present an i nm nent and
substantial endangernment to public health, welfare, or the environnent.

9.0 DESCRI PTI ON CF ALTERNATI VES

A detail ed evaluation of the alternatives for treatnment of waste and soils is presented in the
SROA |1, dated April 1992. Alternatives selected for discussion in the Septenber 1992 Proposed
Plan are listed bel ow (see Tabl e 20).

Ri sk eval uations (see the Public Health Evaluation of Renedial Aternatives, dated May 1992, and
t he addendum dated July 1992 and August 1992) were perfornmed on all of the follow ng
alternatives, excluding No Action, Full insitu Solidification Wth A day Cap, and Sel ective
in-situ Solidification Wth Waste Excavation

9.1 Alternative #1. No Action

EPA is required to devel op and evaluate the No Action Alternative. The No Action A ternative
serves as the basis for the Baseline Public Health Evaluation (BPHE). This alternative assunes
that no action would occur at the site, which would allow unrestricted access to hazardous
wastes and contam nated soils

9.2 Alternative #2: RCRA Equivalent O osure
Maj or Conponents of the Renedial Aternative

The najor feature of this alternative is renmedi ation of the site according to RCRA-equival ent
closure requirenents for a landfill or surface inpoundnents with waste left in place. This
alternative would have provides for insitu waste containment with perineter soil-bentonite
cutoff walls, a nultilayer |ow perneability RCRA-Equival ent cap, and | ong-term groundwat er
and vadose zone nonitoring.

Cover System Conponents

A nmultilayer cap would control air em ssions escaping fromthe sunps and limt infiltration of
surface waters and precipitation into the wastes. Gases emtted by the wastes would be coll ected
and sent to a scrubber and granul ar activated carbon gas treatnent systemto control sulfur

di oxi de and organi c conmpound em ssions. Each of these systens woul d be designed, constructed
and operated to conformto current State of California and Federal RCRA requirenments governing
hazardous waste landfills. The proposed nulti-layer cap design of this alternative would
consi st of a foundation |ayer, a gas collection |layer, a conpacted soil barrier layer, and a
vegetation layer (see Figure 5). Slope stabilization, final grading, and recontouring of the
site woul d be perforned.

Ti e and Cost Conponents

The estinmated time to inplenent this remedy is 2.2 years, with actual field work taking 1.3
years. The estimated capital (1990), operation and nmi ntenance (yearly), and total present
worth (1994) costs are $14, 737,000, $828,000, and $36, 722, 000, respectively.

9.3 Alternative #3 RCRA-Equi val ent Cont ai nnent

Maj or Conponents of the Renedial Aternative

The nmajor features of this alternative include constructing a secure, on-site hazardous waste
landfill unit that nmeets the current State of California and Federal RCRA requirenents. It also

i ncludes excavation of all waste naterials and contami nated soil, excavating under engineering
structures(encl osures) and placing the waste and contanminated soils in the newy constructed



unit, and inplenenting RCRA requirenents for site closure and post-closure mai ntenance
The em ssions fromthe encl osures woul d be collected and treated through an air treatnent
system The air treatnent systemwoul d be designed to treat for particul ates, organic eni ssions

(volatile and sem -volatile), and sul fur dioxide

Cont ai nnent Conponent s

A nmultilayer cap systemwould control air emssions escaping fromlandfill and limt
infiltration of surface waters and precipitation into the landfill. Gases emtted by the
landfill would be collected and sent to a sul fur dioxide scrubber and granul ar activated carbon

gas treatnment system Each of these systenms woul d be designed, constructed, and operated to
conformto current State of California and Federal RCRA requirenents governi ng hazardous waste
landfills. The final proposed nulti-layer cap design of this alternative would consist of a
foundation layer, a gas collection layer, a conpacted soil barrier layer, and a vegetation |ayer
(see Figure 5). Slope stabilization, final grading, and recontouring of the site would be

per f or ned.

Approxi mately 121,200 cubic yards of contam nated soil and hazardous waste woul d be excavated
and re-deposited in a landfill with a final redisposal volune of 151,700 cubic yards due to
re-handling. Slope stabilization, final grading, and recontouring of the site would be

per f or ned.

Ti e and Cost Conponents

The estinmated time to inplenent this remedy is 5 years, with actual field work taking 4 years
The estinmated capital (1990), operation and mai ntenance (yearly), and total present worth (1994)
costs are $88, 794, 000, $828, 000, and $135, 740, 000, respectively.

9.4 Aternative #4 Excavation and On-Site Rotary Kiln Incineration
Maj or Conponents of the Renedial Aternative

The najor features of this alternative are excavation and on-site rotary kiln incineration

This alternative includes excavation of all waste naterials and contam nated soil under

engi neered structures (enclosures) to control air emssions. The snmall volunme of waste materia
havi ng el evated |l evels of arsenic would be treated off-site and di sposed of at a RCRA facility.
The excavat ed non-arsenic contanminated materials would be transported to a waste storage

encl osure and then to a waste-feed pretreatnent enclosure and finally to a rotary kiln
incinerator, all located on-site. Slope stabilization, final grading, and recontouring of the
site woul d be perforned.

The em ssions fromthe enclosures and the rotary kiln incinerator would be collected and treated
through air treatnent systens. The air treatment systemfor the encl osures woul d be designed to
treat for particulates, organic enm ssions (volatile and sem-volatile), and sul fur dioxide. The
air treatment systemfor the rotary kiln incinerator woul d be designed to treat for

particul ates, organic em ssions (volatile and sem -volatile), carbon oxides, nitrous oxides, and
sul fur oxi des.

Tr eat nent Conponent s

Approxi mately 121,200 cubic yards of contam nated soil and waste woul d be excavated and treated
through rotary kiln incineration. The incineration process would destroy 99.99% of the

princi pal organic hazardous constituents. The results of a rotary kiln incineration treatability
study denonstrated that ash fromthe incinerator woul d be non-hazardous and woul d be used as
backfill in excavated sunps. Refer to Denonstration of a Trial Excavation at the MCol
Superfund Site, Applications Analysis Report dated COctober 1992 and the McColl Site Thernal
Destruction Analysis Report dated Cctober 1991 for further information

Time and Cost Conponents:

The estinmated tinme to inplenent this renedy is approximately 7.1 years, with actual field work
taking 4.3 years. The estinmated capital (1990), operation and mai ntenance (yearly), and tota



present worth (1994) costs are $167, 863, 000, $828,000, and $226, 354, 000, respectively.
9.5 Alternative #5 Full In-situ Solidification with a RCRA Equival ent Cap
Maj or Conponents of the Renedial Aternative

The najor features of this alternative are full in-situ solidification of the cover naterial
drilling mud, tar, and char wastes in the Ranparts and Los Coyotes sunps. In addition to slope
stability inprovenents, control and treatnent of em ssions would be handl ed by a shroud system
routed to an air pollution control train. A so, grading of the solidified waste material and
closure of the site with a RCRA-equival ent closure systemfollowed by placenent of top soil and
re-vegetati on woul d be perforned.

Tr eat nent Conponent s

Approxi mately 121,200 cubi ¢ yards of hazardous waste & contam nated soil would be treated under
this alternative.

The solidification process is envisioned as a nultiple step procedure. The first step is the
lime slurry neutralization process for the entire depth of the sunp. The second step will
consist of the a solidification pass dowmn to 30 feet in depth. The third step will be another
solidification pass for depths greater than 30 feet. Three of the deeper sunps (L-5, R 2, and
R-6) would require the deep solidification pass. Al hazardous naterial and contam nated soi
woul d be treated using the in-situ solidification process. Only the netals, sone of the

semi -vol atile organics, and the corrosive characteristics of the wastes would be treated by the
solidification process. Volatile organic conpounds and sul fur di oxi de would be liberated from
the waste and then captured and treated through an air treatnent systemusing a |ime based
scrubber and an activated carbon unit.

Ti e and Cost Conponents

The estinmated time to inplenent this renedy is 7.5 years, with actual field work taking 5.6
years. The estimated capital (1990), operation and nmi ntenance (yearly), and total present
worth (1994) costs are $68, 446, 000, $739, 000, and $106, 696, 000, respectively.

9.6 Alternative #6 Full In-situ Solidification with a day Cap

Maj or Conponents of the Renedial Aternative

The nmajor features of this alternative include full in-situ solidification of the cover
material, drilling mud, tar, and char wastes in the Ranparts and Los Coyotes sunps. Control and
treatnent of air em ssions would be perforned using a shroud systemrouted to air pollution
control trains, grading of the solidified waste material, and closure of the site with clay cap
cover systemfollowed by placenment of top soil and re-vegetation

Tr eat nent Conponent s

The conponents of this alternative are the same as Alternative #5 Full In-situ solidification
with the exception of the cap. This alternative includes a clay cap rather than a
RCRA- equi val ent cap

Ti e and Cost Conponents

The estinmated time to conplete this remedy is 7 years with actual field work taking
approximately 5.1 years. The estinmated capital (1990), operation and mai ntenance (yearly), and
total present worth (1994) costs are $58, 000, 000, $739, 000, and $97, 000, 000, respectively.

9.7 Alternative #7 Soft Material Solidification

Maj or Conponents of the Renedial Aternative

The najor feature of this alternative is solidification treatnent of waste and cover materials
above the char/soft nmaterial interface in each of the sunps. In addition, slope stability



improvenents and installation of slurry cut-off walls would be included. Air em ssions would be
controlled and treated by the use of a shroud systemrouted to air pollution control trains.

Al so, grading of the solidified waste material and installation of a RCRA-equival ent cap

foll oned by placerment of top soil and re-vegetation woul d occur

Tr eat nent Conponent s

Approxi mat el y 55,280 cubic yards of material would be solidified using this alternative (See
Sel ected Renedy for specific details).

Ti e and Cost Conponents

The estinmated tinme to conplete this remedy is approximately 4.7 years with actual field work
taking approximately 2.8 years. The estinated capital (1990), operation and nai ntenance
(yearly), and total present worth (1994) costs are $46, 073, 000, $828, 000, and $78, 620, 000,
respectively.

9.8 Alternative #8 Selective In Situ Solidification with Waste Excavation
Maj or Conponents of the Renedial Aternative

This alternative was devel oped by the McColl Site Goup and submtted to EPA on February 12
1991. For a nore detailed explanation of this alternative, see the Sel ective Excavation

Treat nent and RCRA Equi val ent O osure Report prepared by Environmental Sol utions, dated February
12, 1991.

In general, this plan includes pre-design cone penetroneter testing, treatnent of selected
material s that cause seeps, renoval of arsenic hot spots, placenent of crib retaining walls,
slurry walls, surface water control, placenent of a RCRA-equivalent cap, and a coomtnent to a
site mai ntenance, nonitoring, and security program

Tr eat nent Conponent s

Approxi mately 33,000 cubic yards of material would be treated under this alternative. This
process is envisioned as a two step procedure. The first stepis aline slurry neutralization
process. It is expected that this step will be achieved at an average penetration rate of 0.4
feet/mnute. The second step would consist of the solidification pass down to 30 feet in depth
Under this alternative none of the sunps would require a second solidification pass. The
hazardous material woul d be processed using the in-situ solidification process. It is expected
that only the netals and the seni-volatile organics would be treated during this process.

Vol atil e organics and sul fur dioxide would be |iberated fromthe waste and then captured and
treated through an air treatnment systemusing a |line based scrubber and activated carbon

Ti e and Cost Conponents

The estinmated tinme to conplete this remedy is approximately 6 years with actual field work
taking approximately 4 years. The estimated capital (1990), operation and nmai ntenance (yearly),
and total present worth (1994) costs are $37, 000,000, $828,000, and $79, 000, 000, respectively.
9.9 Alternative #9 Selective In-Situ Solidification w thout Excavation

Maj or Conponents of the Renedial Aternative

This alternative is identical to Alternative #8 with the exception of the excavation portion
No excavati on woul d be undertaken with this alternative

Tr eat nent Conponent s
Sanme as Alternative #8
Ti e and Cost Conponents

The estinmated time to conplete this renmedy is approximated 4.3 years with actual field work



taking approximately 2.2 years. The estinmated capital (1990), operation and nai ntenance
(yearly), and total present worth (1994) costs are $37,729, 000, $828, 000, and $67, 463, 000,
respectively.

10.0 N NE EVALUATION CRI TERI A

EPA uses nine criteria to evaluate alternatives for cleaning up a National Priorities List site
The nine criteria are summari zed below. In order for an alternative to be eligible for
selection, it nust neet the first two criteria described below, called threshold criteria. The
next five criteria are known as balancing criteria. The final two criteria are nodifying
criteria (See 40 CFR 300.430(e)).

1. Overall Protection of Human Heal th and the Environnent

Addr esses whether or not a renedy provides adequate protection and describes how ri sks posed

t hrough each pathway are elimnated, reduced, or controlled through treatmnment, engineering
controls, or institutional controls.

2. Conpliance with Applicable or Relevant and Appropriate Requirenents (ARARs)

Addresses whether or not a renedy will neet certain federal and state environnent |aws and
regul ations, and provi des grounds for waiving a particular ARAR

3. Long-term Effectiveness and Per nanence

Refers to the ability of a renedy to naintain reliable protection of human health and the
environnent over tinme, once the renedy has been inpl enented.

4. Reduction of Toxicity, Mbility, or Volume through Treatnent

Refers to the ability of a renedy to reduce the toxicity, nmobility, or volune through treatnent
of the hazardous conponents present at the site

5. Cost

Eval uates the estinmated capital, operation and naintenance costs, and 30 year present worth of
each alternative.

6. Short-Term Effectiveness

Addresses the period of tinme needed to conplete the renedy, and any adverse inpact on hunan
health and the environnment that nay be posed during the construction and inplenmentation period
until the remedy is fully inplenmented

7. Inplementability

Refers to the technical and admnistrative feasibility of a renmedy, including the availability
of materials and services needed to carry out a particular option

8. State Acceptance

I ndi cates whether, based on its review of the information, the state concurs with, opposes, or
has no comment on the preferred alternative.

9. Community Acceptance

I ndi cates whet her community concerns are addressed by the renmedy and whether or not the
community has a preference for a renedy.

10.1 Conparative Analysis of Alternatives Against the NNne Criteria

For detailed information on the individual analysis of the alternatives against each of the nine
criteria, refer tothe Nne Criteria Analysis For the McColl Superfund Site, dated August 1992



The conparative analysis portion of the nine criteria evaluation is a qualitative assessnent of
the rel ative strengths/weaknesses of the alternatives in relation to the nine criteria. This
assessnent appears in Table 21

The assessnment conpares the | evel of confidence that EPA has in the ability of the identified
remedy to achieve the objectives of a given criterion based on the infornation presented in the
i ndi vi dual assessnent portion of the nine criteria analysis. This is true for all of the
criteria except cost, for which the 30 year present worth cost is presented. The cost figures
have a +50/-30 percent confidence |evel

The assessnment assunes that, with the exception of no action, all of the alternatives will
provide a mninmumlevel of achi evenent under each criterion. The alternatives are conpared in
terns of |level of confidence (high, medium low) in the ability of each alternative to achieve
the goals of the specific criterion under consideration

EPA has assigned a high level of confidence to the first two criteria (Overall Protection of
Hurman Heal th and the Environnent and Conpliance with ARARS) for all alternatives except No
Action. EPA believes that each alternative except for the no action woul d achi eve these
threshold criteria.

Descriptions and exanpl es in parentheses of |evels of confidence for the five bal ancing
criteria, with the exception of cost, are described in Appendi x B.

For the nodifying criteria, the levels of confidence for state acceptance and comrunity
acceptance reflects EPA' s assessnent of their support for the respective renedi es based on
comment s received

EPA bel i eves this conparative assessnent allows an objective conparison of the tradeoffs between
the respective alternatives within a specific criterion and across all of the criteria. Based
on both individual assessnent and the conparative assessnment, EPA weighed the alternatives and
selected a preferred alternative for public review and comrent.

11.0 THE SELECTED REMEDY

Based upon consideration of the requirenents of CERCLA the detailed analysis of the
alternatives using the nine criteria, and public coments, EPA after consultation wth DISC
has determned that Alternative #7 (Soft Material Solidification) is the nost appropriate
alternative for the McColl Superfund Site. Due to technical uncertainties that cannot be
resolved until field inplenentati on, EPA has determined that it is prudent to add a contingency
to the selected renedy. Therefore, EPA believes that Soft Mterial Solidification with a

conti ngency of RCRA-equivalent closure is the nost appropriate renmedy

The selected renmedy will involve solidification of all soft material in each sunp above the
char/soft nmaterial interface. EPA has selected Soft Material Solidification rather than closure
al one because of the treatnent conponent of solidification, which reduces the toxicity,

nmobi lity, and volume of hazardous waste while providing greater |ong-termeffectiveness and
permanence. Treatnment of all soft nmaterial would best achieve the goals for solidification
whil e providing the best balance of the nine criteria

11.1 Coals of the Sel ected Renedy

The goals of solidification at the site are: (1) to solidify all of the soft material to
mnimze the potential threat of seeping material in the future; (2) to prevent the rel ease of
vol atile inorganic (sul fur dioxide) and organi ¢ contam nants (benzene and tetrahydrothi ophenes),
to the maxi num extent practicable, through chem cal and physical reactions; and (3) to
neutralize all of the soft material to elimnate the hazardous characteristics of corrosivity.
In addition, as a result of the introduction of water and reagents to the existing soft
material, it is also prudent to ensure that (4) the solidified material possesses interna
strength characteristics (unconfined conpressive strength) to support the RCRA- equival ent cap
that is an integral part of the renedy.

11.2 Conponents of the Sel ected Renedy



This alternative consists of the followi ng conponents

. Excavati on and decontam nation of shallow netallic sprinkler pipes in the Los
Coyotes area, followed by off-site transportation and di sposal

. Characterization of each sunp using field nethods (such as cone penetroneters
correlated with subsurface borings) to deternmine the top of the char |layer in each
sunp.

. Install ation of subsurface slurry cut-off walls around the Upper Ranparts sunps, and

a separate slurry cut-off wall around the Lower Ranmparts and the Los Coyotes sunps
(see Figure 6).

. Slope stability inprovenents are to be determ ned during design in unstable slope
areas (see Figure 7).

. In-situ solidification of the soil, drilling nud, tar wastes, and contam nated soils
above the char layer. The proposed plan presented a conceptual approach of using
two 5-foot dianeter augers for the solidification. However, the final decision on
the equi prent size will be determ ned during design

. The site will be graded (to contour the site, and to allow novenent of waste away
from homes) and a RCRA-equival ent cap, including a permanent gas collection and
treatnent system wll be placed over the solidified sunps.

. Long-term operati on and nai ntenance i ncluding installation of groundwater and vadose
zone nonitoring wells, nonitoring of the groundwater, and a gas collection system

. Site security and routine site naintenance.

Prior to the initiation of in-situ treatnment operations, a subsurface linme-slurry layer will be
pl aced in each sunp, and an emi ssion suppressing foamwi |l be applied over the entire ground
surface of the waste sunps to help control em ssions. The foamis expected to forma tough

fl exi bl e nenbrane over the sunps.

Em ssions will also be controlled during solidification using a shroud system around t he augers.
The shroud will be maintained at a negative pressure so that emssions will flowinto the gas
treatment system

The conceptual design of the gas treatnment systemconsists of two stages of scrubbing with I'ime
to reduce sul fur dioxide concentrations, followed by granular activated carbon units to absorb
resi dual hydrocarbons. The prinmary scrubber will be a venturi scrubber and is expected to renove
approxi mately 90 percent of the sul fur dioxide fromthe gas stream condense out approxi mately
75 percent of the volatile hydrocarbons and 95 percent of the sem volatile hydrocarbons, and
renmove nost of the particulate matter

The secondary scrubber will be a packed-colum scrubber that also utilizes |linme as the scrubbing
solution. It is estimated that the secondary scrubber will also have a 90 percent efficiency in
renmovi ng sul fur dioxide fromthe primary scrubber effluent air stream A granular activated
carbon unit will be used to reduce total hydrocarbon em ssions before the air streamis vented
to the atnosphere.

11.3 Depth of Treatnent for the Sel ected Renedy

Based on data gathered to date, the waste naterial is estinmated to be distributed across the
site in 12 sunps which range from 17 to 55 feet deep. Each of the sunps consists of severa
layers of soils and waste (soft material) and then char waste. The thickness of each of the
different layers varies fromsunp to sunp. Based on existing field data, EPA estinates that the
conti nuous char layer starts approxinmately 6 - 17 feet bel ow the ground surface (See Table 22).
Based on the depths in Table 22, EPA estinmates that 55,280 cubic yards of contam nated materia
will be treated

In selecting Soft Material Solidification, EPA intends to treat by solidification all of the



material in each sunp above the char/soft material interface. The performance criteria that
wi Il guide the decision on whether Soft Material Solidification is technically inplenmentable are
based in part on the estinmated depths of the char/soft naterial interface shown in Table 22

However, these depths could be either overestinmated or underestimated due to the limted nature
of the existing data. The actual depth of the soft nmaterial layer in each sunp will be
det erm ned during design

If the depth of the char/soft material interface is deternmined to be at a shallower depth than
estimated in Table 22, EPAis comitted to treating only the soft material necessary to reach
the char/soft naterial interface. This will result in treatment of |less soft nmaterial than
estimated in the SROA II.

If the depth of the char/soft material interface is deternmined to be at a greater depth than
estimated in Table 22, EPA will determ ne how nuch, if any, of the soft nmaterial belowthe
estinmated depths will be solidified. EPA recognizes that a linmt on depth for solidification may
need to be established during design. The ultimate depth for solidification will be based on
data coll ected during design, and will be guided by the performance criteria and the goals for
Soft Material Solidification. This scenario could result in treatnent of nore soft materia

than estimated in the SROA II.

The scenari os di scussed above are based on EPA s conceptualization of a typical sunp presented
in Figure 4. Gven the uncertainty related to the relative flatness of the char/soft materia
interface, it is possible that under either scenario given above that sone soft material may
remain untreated and that some of the char material nmay also be treated. EPA expects that these
slight variations in the type and/or volune of waste treated woul d not be considered significant
changes to the renedy.

If the depth of the char/soft material interface is different than current estimtes such that
the volune of treated nmaterial is significantly altered (greater or snaller), EPA anticipates
that nodifications to this ROD nmight be necessary. EPA believes that nodifications to the

sel ected renedy resulting fromchanges in estinmated volune of naterial treated due to a change
in the definition of the char/soft naterial interface can be acconplished through an Expl anation
of Significant Differences (ESD). Notice of a change to the renedy through an ESD woul d not
require an additional public coment period and woul d not delay remedy inplenentation. The
remedy as nodified could be i nplenented as soon as the changes are identified during design

11.4 Slurry Walls, Retaining Walls, and RCRA- Equi val ent Cap

The sel ected renedy includes slurry cut-off walls, retaining walls, and a RCRA-equi val ent cap
The cut-off walls are intended to keep the wastes frommgrating laterally. It is anticipated
that two walls will be needed, one that will surround the Upper Ranparts area and one that will
surround the Lower Ranparts and Los Coyotes area

Wth the addition of material during solidification and placenent of the cap, retaining walls
may be needed on the slopes of the Upper Ranparts, Lower Ranparts, and Los Coyotes portions of
the site. A detailed evaluation of all of the slopes will need to be done during the design
phase and the actual size of those walls should be determ ned at that tine.

The RCRA-equivalent cap will be necessary to ensure that water does not get into the waste and
that gaseous em ssions are not released to the atnosphere without treatnent. This will be
acconpl i shed through the use of clay and gravel layers, synthetic liners, and water and gas
collection systens. It is estimated that the cap could be up to nine feet thick. The actual
hei ght and materials to be used will be determ ned during the design phase of this project.

11.5 Residual Ceneration

Sore residuals are expected as a result of inplenenting this renedy. These naterials are
scrubber effluent and spent activated carbon. They will be treated as hazardous waste and

di sposed of off-site at a facility permtted to accept such waste. |n addition, approximtely
14, 000 cubic yards (40% of treated material) of additional material will be created due to swell
during treatnment. EPA anticipates that this naterial will be considered non-hazardous and will
be graded across the site



11.6 Cost and Tine

The project inplenentation cost for this alternative is $46, 073,000 (1990 dollars). The annual
operation and nai ntenance costs are $828,000. The net present value (1994 dollars) for capital
cost, and operation and nmi ntenance cost for the 30 year design is $78,620,000. For a detailed
br eakdown of costs see Appendi x C of the SRQA II.

I mpl erentation of this remedy is expected to take approxinmately 4.7 years, of which
approximately 2.8 years is utilized for actual in-situ solidification activities. The renedial

tine frane is based on the use of two insitu drill rig units, support equipnent, crews, and the
requirenent of a single sunp pass for solidification. It is also assunmed that the rigs would
operate 300 days per year and treat wastes at a rate of 100 cubic yards per day per drill rig.

11.7 R sks and Hazards

The pat hway of concern when eval uating the risks and hazards frominpl enentati on of Soft
Material Solidification is inhalation of organic and i norgani ¢ substances. EPA anticipates
potential exposure fromfugitive em ssions and enm ssions related to the air treatnent systens of
the cap and shroud. The prinmary conpounds of concern are those listed in Table 5.

The carcinogenic risks associated with the inplenmentation of this alternative range from
6x10[-9] (worker) to 6x10[-7] (child) under an average case exposure scenario. For the RMVE
case, the range is from 1x10[-8] (worker) tolx10[-6] (child). These risks fall within EPA' s
accept abl e ri sk range.

The ranges of receptor H (noncarcinogenic risks) for this alternative are 0.00002 (worker) to
0.005 (child) for the average case and the range is 0.00004 (worker) to 0.03 (child) for RVE
cases. EPA has determined an H greater than 1.0 indicates that there is potential for a
noncar ci nogeni ¢ health effect to occur as a result of exposure to chemcals released fromthe
site. The estinmated H's are acceptable to EPA. COverall, it has been determned that this
alternative is protective of human health and the environnent.

11.8 One Sunp Test: Perfornmance Oriteria for the Sel ected Renedy

Soft Material Solidification will be applied first to one sunp to deternine if it is technically
inpl enentabl e. In deciding whether Soft Material Solidification is technically inplenentable,
EPA will consider at a mninumthe follow ng eight perfornmance criteria:

1. Ability to control generation of future seeps:

. Ability to performsufficient mxing of waste and reagents to prevent seepage of tar
material fromtreated material

2. Ability to control emnissions during treatnent process:
. Ability to neet air ARARs
3. Ability to render waste material non-hazardous:

. Ability to elimnate through solidification the corrosivity characteristics of the
waste materi al

4, Ability to support RCRA-equival ent cap:

. Unconfined conpressive strength sufficient to support RCRAequival ent cap both short
and long term

5. Ability to nove or grade the treated material :
. Shear strength sufficient to allow for grading of material

. Em ssion potential of treated material |ow enough to allow grading



6. Ability to control nuisance to surroundi ng conmunity:

. Ability to control noise inmpacts to within acceptable |levels for surrounding
communi ty

. Ability to control odor inpacts to within acceptable Ievels for surroundi ng
communi ty

. Ability to control visual inpacts to within acceptable |levels for surrounding
communi ty

7. Estinated field tine:
. Ability to control field time to four to six years
8. Estimated cost of conpletion:

. Ability to control costs to a thirty (30) year present worth range of $79, 000,000 to
$120, 000, 000. [ *]

<Foot not e>* $120, 000,000 is EPA's initial cost estimte of $79,000,000 with fifty
(50) percent escalation, which is consistent with +50/-30 percent cost estinmating
perforned during RI/FS phase of project. </footnote>

11.8.1 Evaluation of Performance Oriteria

At the conclusion of the one sunp test, EPA will consider whether the results of the one sunp
test, when extrapolated to site-wide inplenentati on, deviate excessively, both individually and
collectively, fromthe expected results set forth in these eight criteria. EPA recognizes that
the interpretation of the test results will require qualitative judgenent by EPA in
consultation with the State, regarding the inplenentability of Soft Material Solidification
site-wide. These criteria are guidelines that EPA will use as paraneters for decision-making.
Deviation fromthese criteria does not automatically trigger inplenentation of the contingent
remedy. EPA will evaluate the extent of deviation fromthese criteria and determne if Soft
Material Solidification continues to be the nost appropriate remedy for the site.

If EPA determines that Soft Material Solidification is technically inplementable, it will be
i npl enented on the remaining el even sunps. The anount of naterial to be solidified in these
remai ni ng el even sunps is addressed in Section 11.3 above.

EPA currently envisions at |east two scenarios that would result in a decision not to inplenent
Soft Material Solidification site-wide following the one sunp test. The information necessary
for the evaluation of these two scenarios will be gathered during the inplenentation of Soft
Material Solidification on sunp L-4 and fromother design work. The first scenario would arise
if for purely engineering reasons Soft Material Solidification is unable to nmeet the first six
criteria. Under this scenario, EPA will imediately proceed with the inplenentati on of the
contingent renedy of RCRA-equival ent closure.

The second scenario would be that Soft Material Solidification is viable froman engineering
perspective but, in EPA s judgnent, the cost and/or tine frame for inplenenting the remedy
site-w de excessively exceeds the guidelines of criteria 7 and 8. Under this scenario, EPA will
imredi ately proceed with the inplenentati on of the contingent renedy of RCRA-equival ent cl osure.

11.9 Contingency Renedy

Al though EPA is confident that Soft Material Solidification will be successful at the MColl
site, there is inherent uncertainty whenever a renedy involves the inplenentation of a proven
treatnent technology in an innovative manner. Therefore, EPA has decided to include

RCRA- equi val ent closure (Alternative #2) as a contingent remedy in the event EPA determ nes
that Soft Material Solidification is not technically inplenmentable as discussed above.

If RCRA-equival ent closure is chosen it would consist of the followi ng: constructing a
mul tilayer cap over the untreated sunps with a gas collection and treatnent systemto prevent



infiltration of water and rel ease of hazardous air emi ssions; building subsurface slurry walls
around the sunps to prevent migration of water into the waste and outward m gration of

contami nants; stabilizing steep slopes on the site with retaining walls; and conducting
groundwat er nmonitoring. Operation and nai ntenance will be necessary in perpetuity at the site
whi ch include site security and routine site maintenance

During the Design phase, EPA will update the existing Conmunity Contingency Plan. This docurent
deals with nonitoring of em ssions and inpl enenting responses to em ssi ons when necessary in
order to protect the health and safety of the community during field activities.

11.9.1 Cost and Tine

The project inplenentation cost for the contingency renedy is $14, 737,000 (1990 dollars). The
annual operation and nmai ntenance costs are estimated at $828,000. The net present value (1994
dollars) for capital cost and operation and nai ntenance cost for 30 year design is $36, 722, 000

I mpl erentation of this remedy is expected to take approxinmately 2.2 years, of which
approximately 1.3 years is utilized for actual field activities.

11.10 End Use of the McColl Site

After inplenentation of the selected renedy, the McColl Site will have characteristics of a
closed landfill for purposes of end use. Wiile the property owners of the McColl site will have
di scretion to propose end uses, EPA nust ensure that the end use is consistent with the

inpl enented renedy. Wiile EPA is not approving a particular end use in this ROD, potential end
uses could include a nature park, recreational park, or golf course.

As part of this renedy, EPAis also inposing institutional controls on the site property to
prevent uses inconsistent with the inplenented renedy. Because waste materials will renain under
the cap, these controls will prevent construction of structures or addition of naterials that
coul d conprom se the integrity of the inplenented renedy.

EPA will require inprovenents to the Site necessary for the successful inplenentation of the

remedy. Of-site inprovenents cannot be incorporated into this ROD. However, EPA intends to
work closely with interested groups including the Gty of Fullerton, the |andowners, the PRPs
and the community to explore the need for and inplenentation of inprovenents to the property

surroundi ng the site.

A mai ntenance programwi |l be inplenmented and will involve regular inspections for

differential settlenent; soil cover integrity; the need for additional grading or vegetation
sedi nent and erosion; and gas collection/treatnent systemoperation. The design of any end use
woul d have to be conpatible with the design and operati on and nai ntenance of the cap. In

addi tion, |ong-termgroundwater and vadose zone nonitoring will take place.

12.0 STATUTCORY DETERM NATI ONS

Under CERCLA section 121, EPA nust select renedies that are protective of hunan health and the
environnent, conply with applicable or relevant and appropriate requirenents (unless a statutory
wai ver is justified), are cost effective, and utilize pernmanent solutions and alternative
treatnent technol ogi es or resource recovery technol ogies to the maxi mumextent practicable. 1In
addi tion, CERCLA includes a preference for renedies that enploy treatnment that pernanently and
significantly reduce the volume, toxicity, or nobility of hazardous wastes as their principa
element. The follow ng sections discuss how the sel ected remedy and the conti ngency renedy neet
these statutory requirenents.

12.1 Protection of Human Health and the Environnent

EPA has determned that the selected renedy, Soft Material Solidification, is protective of
human health and the environnent by conducting a risk assessnent which eval uated both the
inplenentation and long termrisk associated with the alternative. This risk assessnent

eval uat ed both carci nogeni c and non-carcinogenic risks associated with the project over a
lifetine. The nmaxi mum carci nogenic ri sk and non-carci nogeni ¢ hazard estinated for the project
are 1 x 10[-6] and 0.03 respectively. EPA considers risks within or below 10-4 to 10-6 to be



acceptabl e. EPA al so consi ders non-carcinogeni c hazards with an hazard index (H) value of 1.0
or less to be acceptable. EPA also believes that the unquantified risk and hazard due to the
waste seepage at the site will be effectively reduced as a result of the inplenentati on of the
sel ected renedy. Therefore, EPA believes that the selected renedy is protective of human health
and the environnent. The risk assessnent al so indicate that the contingency renedy,
RCRA- equi val ent closure, is protective of human health and the environnment using the above
definitions of acceptable risk and hazard.

12.2 Conpliance with Applicable or Rel evant and Appropriate Requirenments (ARARs)

The sel ected and contingent renedy will conply with all ARARs. The ARARs are presented in
Appendi x C

12.3 Cost Effectiveness

This remedy will achieve short and |long termeffectiveness and permanence, and reduction of
toxicity, mobility and vol une of hazardous waste through treatnent, at an estinated cost of

$79, 000, 000. Therefore, the selected renedy provides an overall effectiveness proportionate to
its costs, when conpared to the cost effectiveness of the other alternatives considered. |If
Soft Material Solidification is not technically inplenentable, the contingent renedy of
RCRA- equi val ent cl osure woul d provi de overall effectiveness proportionate to its costs, when
conpared to the cost effectiveness of the renaining alternatives.

12.4 Wilization of Permanent Solutions and Alternative Treatnent Technol ogi es (or Resource
Recovery Technol ogies) to the Maxi mum Extent Practicable

The sel ected renedy utilizes permanent solutions and alternative treatnent technologies to the
nmaxi mum extent practicable. Soft Material Solidification provides the best bal ance of
trade-offs anong the nine criteria in conbining treatnent technol ogi es with contai nment

t echnol ogi es.

If the selected renedy is not technically inplenentabl e based on the perfornmance criteria
provided in this ROD, the contingency renmedy (RCRA equivalent closure) will provide the
utilization of permanent solutions and alternative treatment technol ogies to the naxi num extent
practicabl e.

12.5 Preference for Treatnent as a Principal El enent

EPA bel i eves that the selected renmedy effectively treats the principal threats at the site.
There are three significant pathways (inhalation, direct contact, ingestion) identified in the
Basel i ne Public Health Eval uation

The principal threats for the inhalation pathway are benzene and sul fur dioxi de. The benzene and
sul fur dioxide will be effectively treated through two nechanisns. During the inplenentation of
the solidification portion of the selected remedy, the benzene and sul fur di oxide found in the
soft material layer will be liberated and captured in the shroud of the drilling rig. They will
then be processed through an air treatnment system After installation of the RCRA equival ent
cap, any renmi ning benzene and sul fur dioxide will be captured by the cap itself and processed
through an air treatnent system

The principal threat for the ingestion and direct contact pathways is arsenic. The arsenic found
in the soft material layer will be effectively treated during the solidification process.

EPA bel i eves that the preference for treatnent as a principal elenent has been addressed through
the selection of Soft Material Solidification. Soft Material Solidification will treat those
hazardous vol atile organi c conpounds emtted during the solidification process through the air
treatnment systemassociated with the solidification process. Hazardous sem -volatile organic
conmpounds will be treated either through the solidification process or through the air treatnent
system associated with the solidification process. Soft Material Solidification will also treat
the acidic waste material in the soft material layer and is expected to render it non-hazardous.

If Soft Material Solidification is not technically inplenentable, the contingent renedy, while
primarily a containment renedy, will provide for linmted treatnent of hazardous volatile,



sem -vol atile, and inorgani ¢ conpounds through the air treatnent system of the RCRA-equival ent
cap.

13.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The Proposed Plan for the McCol| Superfund site was released for Public comment in August 1992.
Soft Material Solidification with a contingency of RCRA-equivalent closure was identified as the
preferred remedy in the Proposed Plan. EPA has reviewed all witten and verbal coments
submitted during the public comment period. After review ng the comments received, it was
determ ned that no significant changes to the renedy, as originally identified in the Proposed
Pl an, were necessary.



APPENDI X A

Assunptions Used to Cal culate Inhalation of VOC s

APPENDI X A

Assunptions used to calculate inhalation of VOCs are as foll ows:
Adult Residents

The inhalation rate of adult residential receptors was calculated to be 0.83 nf3] (cubic
nmet ers)/hour or 20 ni 3]/day.

Chil d Residents

An average inhalation rate of 0.66 nf3]/hour or 16 n{3]/day was estinmated for child residents by
using the following activity pattern and inhal ation rates.

. 48% of the tine at rest and 0.4 ni3]/hour

. 48% of the tine at light activity and 1.0 n{3]/ hour
. 3% of the time at noderate activity and 3.2 n{3]/hour
. 1% of the time at heavy activity and 4.2 nf 3]/ hour

Country d ub Worker

The inhalation rate of 20 ni3]/day per 8 hour work day.

Young Adult Recreation Receptor

For the average case scenario, an inhalation rate of 4.2 n{3]/hour was assuned, based on a
standard factor for a child (aged 10 years) involved in heavy activity. For the RVE case, a
inhalation rate of 3.2 njf3]/hour was used based on an assuned noderate | evel of physica
activity for twice the length of exposure. The |lower rate was chosen because it is expected
that an individual could not maintain the heavy physical activity inplied by the 4.2 nf3]/hour
inhalation rate for the |l ength of exposure assunmed for the RMVE case.

Exposure Ti ne

Exposure time refers to the nunber of hours per day an individual is exposed to chemical in air
The fol |l owi ng assunpti ons were used:

. Children (1-6 years) exposure tinme was 16 hours/day for the average case and 24
hours/day for the RME case.

. Young adults were assuned to be 16 hours/day for the average case and 22 hours/day
for the RVE case. The average and RMVE case exposure tinmes for on-site inhalation
exposure for these receptors was assunmed to be 1 and 2 hours/day.

. Country d ub worker was assunmed to be 8 hours/day.

Exposur e Frequency

Exposure Frequency refers to the nunber of days in which exposure occurs per week, nonth or
year. The follow ng assunptions were used

. Child and adult residents, and adult recreation receptors exposure frequency was 350
days/ year.
. On-site young adult recreation receptors frequency exposure was assuned to be 6

days/ week or 312 days/year

. Country d ub worker exposure frequency was assuned to be 250 days/year



Exposure Duration

Exposure duration is the period of tine the exposure will persist. Resident receptors eval uated
have been divided into three age groups. The follow ng assunptions were used

Children (1-6 years old) - Average and naxi num exposure durati ons were both 6 years.
Young adult receptor - Average and RVE exposure durations were 4 and 12 years respectively.
Adult Residents - Average and RVE durations were 5 and 18 years respectively.

Young adult recreation receptors - Average and RVE exposure durations were 4 and 12 years
respectively.

Adult recreation receptors - Average and RVE durations were 5 and 18 years respectively.

Country dub Wrker - Average and RMVE durations were 12.5 and 25 years respectively.

Body Wi ght

The standard assunptions are as follows:

Adult Residents - 70 kil ograms (kg)

Recreation receptors - 70 kg

Country dub workers - 70 kg

Resi dent children (between 1 and 6 years of age) - 16 kg

Young adults (age 7-18) - 43 kg

Aver agi ng Ti ne

Based on the hypothesis that cancer risk is proportional to an average exposure to a carci nogen
during a lifetine, the averaging tine for carcinogens is considered to be a 70-year lifetine.
The averaging time for noncarcinogens is based on the exposure duration rather than a lifetine
because the adverse health effects on noncarcinogens are believed to have thresholds and are not
believed to accunulate over a lifetine. The noncarci nogen averaging tinme for each exposure
pathway is equivalent to the exposure duration in years multiplied by 365 days/year

The assunptions used to cal cul ate ingestion of contam nated honegrown vegetabl es are as foll ows:
The intake of chem cals through ingestion pathways is a function of the quantity of soil and
veget abl es consuned, the frequency and durati on of exposure, and the body wei ght of the
receptor. Aside fromthe ingestion rates, ingestion fractions, and exposure frequencies, the
exposure factors for the ingestion pathways (e.g. exposure durations and body weights) are the
sane as those described above for the inhal ati on pat hways.

Exposur e Frequency

The exposure frequency for incidental ingestion of soil by on-site recreation and off-site
residential and worker receptors are the sane as that used for the inhal ation exposure
scenari os. The exposure frequency for ingestion of homegrown vegetables is assuned to be
one-hal f of the residential exposure frequency of 350 days/year, or 175 days/year. A |ower
frequency of exposure is assuned for this pathway because it is unlikely that an individual wll
eat honegrown veget abl es year - round.

Soil Ingestion Rate

The soil ingestion rate used for adult and children residential receptors are 100 ngy
(mlligrams)/day and 200 ng/day respectively. The rate used for workers is 50 ng/day.



Veget abl e I ngestion Rate

The total vegetable ingestion rate for all both adult and child residents was assunmed to be 200
g (grans)/day for both average and RVE exposures. Wirkers at off-site receptor |ocation R23 were
assuned not to consune vegetables grown in the study area. It was assuned that 50-percent of
the total intake was fromleafy vegetables (e.g. lettuce) and 50 percent fromvine vegetables
(e.g. tonatoes).

Fracti on I ngested

It is assuned that 100% of the total daily ingestion rate for soil/dust for all receptors is
derived from exposures associated with the McColl site. The fraction of vegetables ingested from
the site is a function of the percent of total daily vegetable ingestion that is derived from
househol d gardens. Twenty-five percent of vegetables are assuned to be homegrown under the
average case and 40-percent was assuned for the RVE cases.

The assunptions used to cal culate dermal contact with contam nated soil are as foll ows:
Skin Surface Area Exposed

The average and RVE surface areas for children are 1,000 and 2,000 cnf2] (square
centineters)/event, respectively. The surface areas for young adult and adult residents,
recreation receptors, and workers are 2,000 and 5,000 cnR/event for average and RME cases
respectively. For the average cases, an individual is assuned to wear a |long sl eeve shirt,
pants and shoes. Therefore, the exposed skin surface is limted to the head and hands. For
RME cases, it was assunmed that an individual wears a short sleeve shirt, shorts and shoes.
Therefore, their exposed skin surface is limted to the head, hands, forearns, and | ower |egs
These scenari os suggest that approxi mately 10 to 25 percent of the skin may be exposed to soil

Soi | -t o-skin Adherence Factor

The soil-to-skin adherence factor of 0.5 ng/cn2 used is based on dermal exposure gui dance issued
by EPA (1991).

Absor pti on Factor

Dermal absorption factors for chemcals of potential concern were assuned to be as foll ows:
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Bel ow are descriptions and exanpl es of |evels of confidence for the five balancing criteria:
Long Term Effectiveness, Reduction of Toxicity, Mbility or Volune through Treatnent and Short
Term Ef f ecti veness.

Long Term Effecti veness and Per manence

A high level of confidence is assigned to an alternative in which the nagnitude of residual risk
is mnimzed through engineering controls or institutional controls that are pernmanent and that
do not need long-termcontrols to assure mnimzation of residual risk. This is envisioned for
alternatives where a proven technology (incineration) renders the treated naterial nonhazardous
and |l ong-termengineering and/or institutional controls are not necessary to assure mnimzation
of residual risk

A nedium |l evel of confidence is assigned to an alternative in which the nmagnitude of residua
risk is mnimzed through engineering controls and/or institutional controls that are
potentially permanent but not proven on the waste matrix present. A nediumlevel of confidence
is also assigned to an alternative in which long-termcontrols to assure minimzation of
residual risk are necessary with the confidence in the adequacy and reliability of the controls
high. This is envisioned for alternatives where an innovative technol ogy (solidification of
acid waste) is enployed and a cap with gas collection is provided to assure mnimzation of
residual risk

A low | evel of confidence is assigned to an alternative is which the nagnitude of residual risk
is mnimzed through engineering controls and/or institutional controls, but the certainty of
permanence and the effectiveness of treatment on the waste matrix present is unknown. A |ow

| evel of confidence is also assigned to an alternative in which long-termcontrols to assure

m nimzation of residual risk are necessary controls is low. This is envisioned for
alternatives where an unproven technology (in-situ steamstripping of acid waste) is enpl oyed
and a cap with unproven treatnent (biodegradation to control enmissions) is provided to assure
mni m zation of residual risk

Reduction of Toxicity, Mbility or Volune through Treat nent

A high level of confidence is assigned to an alternative in which a proven treatnent technol ogy
is enployed to reduce the toxicity, nmobility or volune of a hazardous waste. This is envisioned
for an alternative that enploys a proven technol ogy (solidification of acid sludge) on a portion
of the hazardous waste at the site

A nedium |l evel of confidence is assigned to an alternative in which an innovative technology is
enpl oyed to reduce the toxicity, nobility, or volume of a hazardous waste or a portion of the
hazardous waste at the site. This is envisioned for alternatives that use an innovative

technol ogy (solidification of acid sludge) on a portion of the hazardous waste at the site.

A low | evel of confidence is assigned to an alternative in which no treatnent is enployed to
reduce the toxicity, nmobility or volume of a hazardous waste. This is envisioned for
alternatives that enpl oy non-treatnent engineering controls (Caps, slurry walls) only.

Short Term Effectiveness

A high level of confidence is assigned to an alternative if protection of the community, workers
and environnment during inplenmentation are assured and easy to achi eve over a short period of
time. This is envisioned for alternatives, where mininal disturbance of hazardous naterial is
expected or where, if hazardous materials are encountered, the potential for adverse inpacts are
mninmal due to the elimnation of exposure pathways through easily inpl enented engi neering
and/or institutional controls. It is also envisioned that these control are necessary over a
short period of tine.



A nedium |l evel of confidence is assigned to an alternative if protection of the comunity,
workers and the environment during inplenentation are assured, but |ow | evel of uncertainty
exists related to the performance of the engineering or institutional controls enployed to

achi eve the desired |l evel of protection. This is visualized for alternatives where there is
reliance on innovative technol ogies (using a shroud to control volatile organi ¢c conpounds and
sul fur di oxide em ssions during solidification) for mnimzing exposure when hazardous naterials
are encountered. Another scenario is for alternatives where special operating conditions
(limting) the rate of solidification to control emssions) are enployed in the field to

m nimze exposure duration. This in turn leads to longer tinme periods until long term
protection is achieved.

A low | evel of confidence is assigned to an alternative if protection of the community, workers
and the environnent during inplenentation are assured, but a high |level of uncertainty exists
related to perfornance of the engineering or institutional controls enployed to achieve the
desired | evel of protection. This is visualized for alternatives where there is reliance on

i nnovative technol ogi es to provide high levels of reduction (greater than 90% to contro
exposure to hazardous nateri al

Inpl ementability

A high level of confidence is assigned to an alternative where the technical and adm nistrative
inplenentability is assured and the | evel of uncertainty in the technical aspects of
inplenentation is low. This is envisioned for alternatives where di sturbance of hazardous
material is mnimzed (capping) and the technol ogy has been inpl enented successfully before at
simlar sites (capping).

A nedium | evel of confidence is assigned to an alternative where the technical and

adm nistrative inplenentability is assured but the |level of uncertainty in the technical aspects
of inplenentability is noderate. This is envisioned for alternatives where definition of the
material of concern is easily assured (full in-situ solidification), but ease of application of
the treatment technology is uncertain (material to be treated).

A low | evel of confidence is assigned to an alternative where the technical and adm nistrative
inplenentability is assured but the | evel of uncertainty in the technical aspects of
inplenentability is high. This is envisioned for alternatives where excavation under an

encl osure is a prime conponent of the alternatives (incineration). This is also envisioned for
alternatives where definition of the material of concern is not easily assured (selective
in-situ solidification with excavation).

APPENDI X C

Tabl es of Applicable, Relevant, and Appropriate Requirenents



